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(54) X-Y ADDRESS TYPE SOLID STATE IMAGE SENSOR AND ITS FABRICATING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem of such a pixel structure 
as the incident light is taken into a photodiode through an interconnect layer 
that a part of light condensed through a microlens is sputtered by the 
interconnect. 

SOLUTION: In an X-Y address type solid state image^sensor, represented by 
a CMOS image sensor, an interconnect layer 38 is formed on one side of a 
silicon layer 31 in which a photodiode layer 37 is formed and visible light is 
taken in from the other side of the silicon layer 31, i.e., the side opposite to 
the interconnect layer 38 (rear surface side). Since such a rear surface light 
receiving type pixel structure is employed, the interconnect layer can be 
formed without taking account of the light receiving face and the degree of 
freedom is increased in the interconnection of pixels. 
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CLAIMS 



[Claim 1] The X-Y address type solid state image pickup device characterized by to have the wiring 
layer which wires the field side of one of these to said active element to the component layer ,n wh.ch 
the unit pixel containing the active element which changes and outputs the s.gnal charge by which photo 
electric translation was carried out to an electrical signal by the optoelectric transducer is the X-Y 
address type solid state image pickup device which it comes to arrange in the shape of a matr.x, and 
said optoelectric transducer is formed, and to incorporate incident light from the field side of another 
side of said component layer to said optoelectric transducer. 

[Claim 2] The X-Y address type solid state image pickup device according to cla.m 1 characterized by 
the thickness of said component layer being 5-15 micrometers. 

[Claim 3] Said optoelectric transducer is a X-Y address type solid state image p.ckup device according 
to claim 1 characterized by being formed in the depth which reaches to one field of said component 

[cTaim 4] Said optoelectric transducer is a X-Y address type solid state image pickup device according 
to claim 1 characterized by forming more widely than the surface area by the side of sa.d w.nng layer 
the surface area by the side of a light-receiving side. , , _ , 

[Claim 5] Creation of the X-Y address type solid state image pickup device with wh.ch ,t comes to 
arrange the unit pixel containing the active element which changes and outputs the s.gnal charge by 
which photo electric translation was carried out to an electrical signal by the optoelectric transducer ,n 
the shape of a matrix is faced. The 1st process which forms said optoelectric transducer and sa.d act.ve 
element in a substrate, The 2nd process which forms the wiring layer which wires the field side of one of 
these to said active element to the component layer in which said optoelectric transducer and sa.d 
active element were formed. The manufacture approach of the X-Y address type solid state .mage 
pickup device characterized by performing in order the 3rd process which gr.nds the field of another 
side of said component layer so that the thickness of said substrate may turn into predeterm.ned 

[cTaim e 6] The manufacture approach of the X-Y address type solid state image pickup device according 
to claim 5 characterized by grinding at said 3rd process so that the thickness of sa.d substrate may be 
set to 5-15 micrometers. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . . 

[Field of the Invention] This invention relates to the X-Y address type solid state image pickup device — 
with which it comes to arrange the unit pixel containing the active element which changes and outputs 
the signal charge by which photo electric translation was carried out to an electrical signal by the 
optoelectric transducer in the shape of a matrix, and its manufacture approach. 
[0002] 

[Description of the Prior Art] A solid state image pickup device is divided roughly into the charge 
transfer mold solid state image pickup device represented by CCD series and the X-Y address type 
solid state image pickup device represented by CMOS image sensors. Here, a X-Y address type solid 
state image pickup device is explained using drawing 9 which takes CMOS image sensors for an example 
and shows an example of the cross-section structure among these 2 types. 

[0003] CMOS image sensors have the composition that the pixel section 100 which carries out photo 
electric translation of the light which carried out incidence, and the circumference circuit section 200 
which drives a pixel, reads a signal, and performs and outputs signal processing to this were 
accumulated by the same chip (substrate) so that clearly from drawing 9 . Moreover, the transistor 
which constitutes the pixel section 100, and the transistor which constitutes the circumference circuit ' 
section 200 are carrying out a part of the wiring in common. 

[0004] The pixel section 100 has the composition that the color filter 105 and the micro lens 106 were 
allotted to the upper part through a wiring layer 103 and the passivation film 104 while having the 
photodiode 102 formed in the front-face side of the N type silicon substrate 101 with the thickness of 
about hundreds of micrometers. The color filter 105 is formed in order to acquire the signal of a color. 
[0005] Since a transistor and wiring exist between a photodiode 102 and a color filter 105, in order to 
raise the ratio of the incident light to the photodiode 102 to the incident light to the pixel section 100, 
i.e., a numerical aperture, he is trying to condense incident light to a photodiode 102 through between 
wiring in this pixel section 100 by the micro lens 106. 
[0006] 

[Problem(s) to be Solved by the Invention] However, with the conventional technique of the pixel 
structure of incorporating incident light to a photodiode 102 through a wiring layer 103, as mentioned 
above, since a part of light condensed by the micro lens 106 will be able to bound with wiring, following 
various problems arise owing to this. 

[0007] ** Since the quantity of light of the part which was able to bound with wiring decreases, 
sensibility falls. 

** Go into the photodiode which is the pixel which a part of light which was able to bound with wiring 
adjoins, and color mixture occurs. 

** While a property falls by constraint of wiring of that wiring cannot be placed on a photodiode 102, 
being unable to let thick wiring pass, detailed-izing of a pixel is difficult. 

** Since the rate that light becomes oblique incidence and can bound in the pixel of a periphery 
increases, as dark shading as a surrounding pixel happens. 

** If a wiring layer tends to make CMOS image sensors from the advanced CMOS process which 
increased further, since the distance from a micro lens 106 to light-receiving Men of a photodiode 102 
will become far, it is difficult. 
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** While rearranging the circuit which it becomes impossible to use the library of a CMOS process to 
which it went by the above-mentioned **, and is located to a library enters, since a w.ring layer is 
restricted cost goes up by area increasing etc., and the pixel area per pixel also becomes large. 
[0008] Furthermore, when it goes into the pixel currently shaded in order the generated electron 
diffuses the inside of the P well 107, and to keep in the photodiode of another location as close, to start 
color mixture or to detect black if photo electric translation of the light of long wavelength, such as red, 
is carried out in the P well 107 of a location deeper than a photodiode 102 in drawing 9 , there is a 
problem of making a mistake in and detecting black level. 

[0009] Moreover, in CMOS image sensors, the function which was another chip until now [, such as a 
camera digitardisposarcircuitVnd DSP (Digital 

same chip as the pixel section in recent years. Since the process generation evolves with 0.4 
micrometers -> 0.25 micrometers -> 0.18 micrometers -> 0.13 micrometers, it becomes imposs.ble for 
the benefit of detailed-izing to receive these, if the CMOS image sensors itself cannot respond to these 
new processes, and to use the library and IP of abundant CMOS circuits. 

[0010] However, although wiring structure was multilayered, for example, wiring was three layers in 0.4 
micrometer process so that the process generation progressed, wiring of eight layers is used m 0.13 
micrometer process. Moreover, the thickness of wiring also increases and the distance to light-rece.vmg 
Men of a photodiode 102 increases 3 times to 5 times from a micro lens 106. Therefore, with the pixel 
structure of a surface exposure mold where even light-receiving Men of a photodiode 102 draws light 
through the conventional wiring layer, it is impossible to condense light to the light-rece.v.ng side of a 
photodiode 102 efficiently consequently, and the problem of the above-mentioned ** - ** .s remarkable. 
[001 1] On the other hand, there is rear-face light-receiving mold frame transfer CCD ser.es wh.ch 
receives light from a rear-face side in a charge transfer mold solid state image pickup device. In this 
- rear-face light-receiving mold frame transfer CCD series, the signal charge which thin-fllm-.zed the ■ - 
silicon substrate, received at the tooth back (rear face), and carried out photo electric translation within 
silicon is captured by the depletion layer prolonged from a front-face side, and has compostt.on 
accumulated and outputted to the potential well by the side of a front face. 

[0012] An example of the cross-section structure of the photodiode is shown in drawing 10 . In this 
example the photodiode is made by the P type field 303 on the front face by the side of the oxide film 
302 with which wiring etc. is formed to a silicon substrate 301, and has structure covered with the well 
(epilayer) 304 of N type through the depression layer 305. The reflective film 306 of aluminum is formed 
on the oxide film 302. 

[001 3] In the case of the rear-face light-receiving mold CCD series of the above-ment.oned structure, 
there is a problem with a high absorption coefficient from which blue sensibility falls. Moreover, the 
signal charge generated by light's carrying out incidence to a tooth back, and photo electric translat.cn 
being carried out in a shallow location keeps close in a surrounding photodiode at a diffused rate, there 
are these problems — in addition, since it is that it is not necessary in CCD series to make the height 
of a wiring layer high since system-on-chip is not carried out, and an original process and a light 
shielding film can be dropped into the perimeter of a photodiode, condensing with a lens on ch.p is easy, 
and since there is no need of the problem of ** which carried out point ** - ** not arising, and taking 
rear-face light-receiving structure, the actual condition is that the CCD series of a rear-face light 
receiving mold is hardly used. 

[0014] On the other hand, in the case of CMOS image sensors, since a process uses what added slight 
correction to the Standard C MOS process, by taking rear-face light-receiving structure, it is not 
influenced by the wiring process but has the advantage which is not in the CCD series that the newest 
process can always be used. However, it differs from CCD series in that wiring runs many layers in all 
directions and ** which carried out point ** in connection with it - ** appear notably as a problem 
peculiar to CMOS image sensors (X-Y address type solid state image pickup device represented by this). 
[0015] This invention is made in view of the above-mentioned technical problem, and the place made 



into the object is by taking rear-face light-receiving structure in the X-Y address type solid state .mage 
pickup device represented by CMOS image sensors to offer the X-Y address type solid state image 
pickup device which enabled detailed-izing of a pixel, and high numerical aperture-ization, and its 
manufacture approach. 

[Means for Solving the Problem] In the X-Y address type solid state image pickup device with which it 
comes to arrange the unit pixel containing the active element which changes and outputs the signal 
charge by which photo electric translation was carried out to an electrical signal by the optoelectric 
transducer in this invention in order to attain the above-mentioned object in the shape of a matrix The 
wiring layer which wires the field side of one of these to an active element to the component layer in - 
which an optoelectric transducer is formed is formed, and it considers as the pixel structure of a rear 
face light-receiving mold of incorporating incident light to an optoelectric transducer from the field, i.e., 
field of wiring layer and reverse, side of another side of a component layer. 

[0017] In a X-Y address type solid state image pickup device, the need for wiring of having taken the 
light-receiving side into consideration is lost by taking the pixel structure of a rear-face light-receiving 
mold. That is. wiring of a up to [ an optoelectric-transducer field ] is attained. Thereby, the degree of 
freedom of wiring of a pixel becomes high, and detailed-ization of a pixel can be attained. 

[0018] . . , . .. 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to a drawing. This operation gestalt shall take and explain CMOS image sensors to 
an example as a X-Y address type solid state image pickup device. 

[0019] Drawing 1 is the outline block diagram showing an example of the CMOS image sensors 
concerning 1 operation gestalt of this invention, drawing 1 — from — being clear — as — a book — 
CMOS — image sensors — a pixel - the section - 11 - vertical —(- V—) - a selection circuitry 

— 12 — S/H (a sample/hold) — & — CDS (Correlated Double Sampling: correlation duplex sampling) - 

— a circuit — 13 — level — (— H — ) ~ a selection circuitry — 14 — a timing generator — (— TG — ) 

— 15 — AGC (Automatic Gain Control) — a circuit — 16 — A/D conversion — a circuit — 17 — and 

— digital one - amplifier - 1 8 — a grade — having — these — being the same - a substrate (chip) 

— 1 9 — a top — carrying — having had — a configuration — becoming **** . 

[0020] Many unit pixels mentioned later are arranged in the shape of a matrix, and the pixel section 1 1 
has the composition that the address line etc. was wired per line and the vertical signal line was wired 
per train respectively. The vertical selection circuitry 12 chooses a pixel in order per line, and reads a 
pixel signal from each pixel of the selected line to the S/H&CDS circuit 13. The S/H&CDS circuit 13 
subtracts 0 level from signal level about the pixel signal by which reading appearance was earned out. 
and performs processing which removes and holds fixed pattern dispersion (noise) for every pixel. 
[0021] The level selection circuitry 14 passes the pixel signal currently held in the S/H&CDS circuit 13 
in order to ejection and AGC circuit 16. AGC circuit 16 amplifies the signal by suitable gain, and passes 
it to the A/D-conversion circuit 1 7. The A/D-conversion circuit 17 changes the analog signal into a 
digital signal, and passes it to the digital amplifier 18. The digital amplifier 18 amplifies the digital signal 
suitably, and outputs it. Each actuation of the vertical selection circuitry 12, the S/H&CDS circuit 13, 
the level selection circuitry 14, AGC circuit 16, the A/D-conversion circuit 17, and the digital amplifier 
18 is performed based on various kinds of timing signals generated with a timing generator 15. 
[0022] An example of the circuitry of the unit pixel which is the characteristic part of these CMOS 
image sensors is shown in drawing 2 . A unit pixel has a photodiode 21 as an optoelectric transducer, 
and has the composition of having four transistors, the transfer transistor 22, the magnification 
transistor 23, the address transistor 24, and the reset transistor 25, as an active element, to this one 
photodiode 21 so that clearly from this drawing. 

[0023] The anode is grounded and a photodiode 21 carries out photo electric translation of the incident 
light to the charge (here electron) of an amount according to the quantity of light. It connects with the 



cathode of a photodiode 21 between the floating diffusion FD, and the transfer transistor 22 is that a 
transfer signal is given to the gate through the transfer wiring 26, and transmits the electron by which 
photo electric translation was carried out with the photodiode 21 to the floating diffusion FD. 
[0024] The gate of the magnification transistor 23 is connected to the floating diffusion FD. It connects 
with the vertical signal line 27 through the address transistor 24, and this magnification transistor 23 
constitutes the constant current source I and source follower of a pixel outside. And if an address signal 
is given to the gate of the address transistor 25 through the address wiring 28 and the address 
transistor 25 concerned turns on, the magnification transistor 23 will amplify the potential of the floating 
diffusion FD, and will output the electrical potential difference according to the potential to the vertical 
signal line 27. The vertical signal line 27 transmits the electrical potential difference outputted from each 
pixel to the S/H&CDS circuit 13. 

[0025] It connects with a power source Vdd between the floating diffusion FD, and the reset transistor 
25 is that a reset signal is given to the gate through the reset wiring 29, and resets the potential of the 
floating diffusion FD to the potential of a power source Vdd. Since each wiring 26, 28, and 29 to which 
each gate of the transfer transistor 22, the address transistor 24, and the reset transistor 25 is 
connected is wired per line, these actuation is simultaneously performed about each pixel for one line. 
[0026] Here, as wiring about a unit pixel, internal wiring to the vertical signal line 27 which connects Vdd 
supply wiring, and one the floating diffusion FD and the gate of the magnification transistor 23 further, 
and two-dimensional wiring used for a pixel boundary part and the light-shielding film for a black level 
detection pixel although not illustrated here exist in a longitudinal direction in 3, the transfer wiring 26, 
the address wiring 28, and the reset wiring 29, and a lengthwise direction. 

[0027] Drawing 3 is the sectional view showing an example of the structure of the pixel section and the 
circumference circuit section. In drawing 3 , the silicon (Si) layer (component layer) 31 with a thickness 
of about 10-20 micrometers is formed by grinding a wafer by CMP (Chemical Mechanical Polishing): The 
range where the thickness is desirable is 3-7 micrometers to 1 5-50 micrometers and an ultraviolet 
region to 5-15 micrometers and infrared light to the light. The light-shielding film 33 is formed in one 
field side of this silicon layer 31 on both sides of Si02 film 32. 

[0028] Unlike wiring, a light-shielding film 33 is arranged only in consideration of an optical element. 
Opening 33A is formed in this light-shielding film 33. On a light-shielding film 33, the silicon nitride (SiN) 
34 is formed as passivation film, and the color filter 35 and the micro lens 36 are further formed above 
opening 33A. That is, the light which carries out incidence from one field side of the silicon layer 31 has 
pixel structure led to the light-receiving side of the photodiode-37 which is formed in the silicon layer 31, 
and which is mentioned later via the micro lens 36 and the color filter 35. The wiring layer 38 in which 
transistor metallurgy group wiring is formed is formed in the field side of another side of the silicon layer 
31, and the substrate supporting material 39 is further stuck on the bottom of it. 

[0029] Here, with the conventional CMOS image sensors, a wiring layer side is made into a front-face 
side, and with the CMOS image sensors which start this operation gestalt to having taken the pixel 
structure of a surface light-receiving mold of incorporating incident light from this wiring layer side, 
since incident light is incorporated from the field (rear face) side of a wiring layer 38 and an opposite 
hand, it has pixel structure of a rear-face light-receiving mold. The limit of condensing depended to 
remove them in a metal layer with the thickness (for example, about 0.5 micrometers) of Si02 film 32 
since the protection-from-light layer's 33 only existing as a metal layer in from a micro lens 36 before a 
photodiode 37 and the height from the photodiode 37 of this protection-from-light layer 33 are low can 
be lost so that clearly from this rear-face light-receiving mold pixel structure. 

[0030] Drawing 4 is cross-section structural drawing showing an example of the well structure of the 
silicon layer 31, and attaches and shows the same sign among drawing to drawing 3 and an equivalent 
part. 

[0031] N-mold substrate 41 is used in this example. As point ** was carried out, to the light, the 
thickness of the silicon layer 31 has desirable 5-15 micrometers, and they is setting it to 10 
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micrometers by this example. Thereby, the photo electric translation of the light can be earned out good. 
The shallow P+ layer 42 covers one field of the silicon layer 31 all over the pixel section, and « formed 
in it The pixel isolation region is formed of the deep P well 43, and is connected with one Men s P+ layer 



[0032] A photodiode 37 is not forming P well and is formed using N-mold substrate 41. It ,s a photo- 
electric-translation field, and since [ that that area is small ] concentration is thin, th.s N-mold field 
(substrate) 41 has formed perfect depletion. The N+ field 44 which moreover accumulates a s.gnal 
charge (this example electron) is formed, and the P+ layer 45 for considering as an embedd.ng 
photodiode is further formed on it. 

[0033] In addition; the photodiode 37 is formed so that fro m dj^wing^ , and the surface area by^the side., 
of a light-receiving side may become larger than the surface area by the side of a wiring layer 38. By 
this incident light can be incorporated efficiently. The signal charge which photo electric translation was 
carried out with this photodiode 37, and was accumulated in the N + field 44 is transmitted to FD 
(floating diffusion^ of N+ mold field with the transfer transistor 46 (transfer transistor 22 of drawmg 2 ). 
The photodiode 37 side and FD47 are electrically separated by the P-layer 48. 

[0034] the P well 42 with deep transistors other than transfer transistor 46 in a pixel (the magnification 
transistor 23, the address transistor 24, and the reset transistor 25 of drawing 2 ) ~ usually - a 
passage - forming - having - **** . It has the composition that the P well 49 was formed in the 
depth which does not reach the P + layer 42 on the back, the N well 50 was further formed inside . this P 
well 49, and on the other hand the CMOS circuit was formed in the field of these wells 49 and 50 about 
the circumference circuit field. . 

[0035] Next, the sample layout of a pixel is explained using drawing 5 and drawing 6 . In drawing 5 and 

drawing 6 , the same sign is attached and shown in drawing 2 and an equivalent part. Drawing 5 is flet- 
- ^c7p"attern drawing showing an active region (field of gate oxide); a gate (polish ^^ectrode^ - 

and both contact section. One photodiode (PD) 21 per unit pixel and four transistors 22-25 exist so that 

clearly from this drawing. 

[0036] Drawing 6 is flat-surface pattern drawing showing the contact sect.on between them w.th metal 
wiring above a gate electrode with an active region. Here, metal wiring (for example, aluminum wiring) 
has a three-tiered structure, as wiring in a pixel, the 2nd layer is used as wiring 27, i.e the vert.cal 
signal line, and the drain wire of a lengthwise direction, and the 3rd layer is used for the 1st layer 
respectively as the lateral wiring 26, i.e., transfer wiring, the address wiring 28, and reset wiring 29. 
[0037] The vertical signal line 27, the transfer wiring 26 and the address wiring 28, and the j-eset wiring 
29 are wired on the photodiode field so that clearly from the circuit pattern of drawmg 6 . W.th the 
conventional pixel structure, since the surface light-receiving mold pixel structure of incorporating I. ght 
from a wiring layer side was taken, these wiring avoids a photodiode field and is formed. On the other 
hand, with the pixel structure concerning this operation gestalt, since the rear-face light-rece.v.ng mold 
pixel structure of incorporating light from a wiring layer and an opposite hand (rear-face side) is taken 
so that clearly from drawing 3 , leading about of wiring on a photodiode field ,s made possible. 
[0038] Since the need for wiring of having considered the light-receiving side like the conventional 
surface light-receiving mold pixel structure by having taken the rear-face light-receiving mold p.xel 
structure where a photodiode 37 received the light from a rear-face side, in the X-Y address type solid 
state image pickup device represented by CMOS image sensors is lost as mentioned above, while the 
degree of freedom of wiring which is a pixel becomes high and being able to attain detailed-.zat.on of a 
pixel it can make from the advanced CMOS process with many wir.ng layers. 

[0039] Moreover, since the photodiode 37 is formed in the depth which reaches the P+ layer 45 on the 
back blue sensibility with a high absorption coefficient becomes high and photo electric translation .s 
not carried out in the depths rather than a photodiode 37, it also of worries about ** detection of the 
color mixture used as a cause or black level is lost. Furthermore, since a hght-shieldmg film 33, a color 
filter 35 and a micro lens 36 can be made from a wiring layer 38 not existing in a light-rece.v.ng s.de 



side in a low location to a light-receiving side so that especially clearly from drawing 3 , problems, such 
as sensibility lowering in the conventional technique, color mixture, and limb darkening, are solvable. 
[0040] Next, the process which creates the CMOS image sensors of the rear-face light-receiving mold 
pixel structure of the above-mentioned configuration is explained using process drawing of drawing 7 R> 
7 and drawing 8 . , 

[0041] First while creating isolation and a gate electrode (polish recon electrode) in the front face of N 
mold substrate 51 , by ion implantation, the shallow P well 49 and the N well 50 of the P well 43 with the 
deep pixel part which carried out point **, the P+ layer 42 with a shallow photodiode part, and a 
circumference circuit part are formed, and a transistor, a pixel active region, etc. are further formed at 
the same process as the conventional CMOS image sensors (process 1). "At this time, in order to make ----- 
the alignment mark for rear faces, the trench of the about dozens of micrometers substrate 51 is 

[0042? Next, metal wiring (1 aluminum, 2aluminum, 3aluminum), the pad (PAD) 52, and interlayer film 53 of 
layer [ 1st ] - the 3rd layer are created in the front face of a substrate 51 (process 2). At this time, a 
tungsten (W) or aluminum (aluminum) is embedded into the alignment mark part for rear faces which 
carried out the trench at the process 1, and an alignment mark 54 is made. Then, first substrate 
supporting-material (for example, glass, silicon, organic film, etc.) 55A is slushed into a wiring layer top 
face by the thickness of hundreds of micrometers (process 3). At this time, the mask of the pad 52 top 
is carried out by the resist 56. 

[0043] Next, while removing the resist 56 of the pad 52 upper part, surface treatment is earned out so 
that a metal may flow into the bump who was able to do it (process 4). Then, a conductor 57 is slushed 
into the front face of first substrate supporting-material 55A with the bump who did opening on the pad 
52 (process 5). Then, it leaves only the upper part part of a pad 52, and the conductor 57 of the front 
-face of the substrate supporting material 55 is removed (process -6), This part -that-remained becomes ~- 

pad 52'. , tro' 1 

[0044] Next while slushing second substrate supporting-material 55B for protect.on of pad 52 under 
rear-face processing, and surface flattening and grinding after that, it grinds by CMP until it turns a 
wafer over and the thickness of a substrate 51 is set to about 10 micrometers (process 7). Then, by 
CVD (Chemical Vapor Deposition), Si02 film is formed by about 10nm thickness, subsequently a res.st is 
set according to an alignment mark 54, and Si02 interface douses only the boron buried in an electron 
hole on the whole pixel section surface (process 8). At a process 8, further, Si02 film 58 is formed m a 
rear face by about 500nm thickness by CVD, subsequently a light-shielding film 59 is created by 
aluminum or W, and the plasma SiN film is formed by CVD as passivation film 60 after that. 
[0045] Next, a color filter 61 and a micro lens 62 are created by the same approach as the case of the 
conventional CMOS image sensors (process 9). At this time, stepper doubling is performed by using a 
light-shielding film 59, using an alignment mark 54. Then, second substrate supporting-material 55B on 
pad 52' is removed by etching, and pad 52' is exposed (process 10). Under the present c.rcumstances, if 
needed, second substrate supporting-material -55B is ground for the alignment of a micro lens 62, and 
. flattening of a chip, and it adjusts to desired thickness. 

[0046] Since it can consider [ according to the manufacture approach explained above ] as the 
structure out of which pad 52' came to the opposite hand with light-receiving Men in addition to the 
ability to create easily the pixel structure of a rear-face light-receiving mold, where a light-rece.v.ng 
side is turned upwards, these CMOS image sensors can be mounted in a direct substrate. 

too 47 ] . . . x 
[Effect of the Invention] Since the need for wiring of having taken the light-rece.v.ng side into 
consideration by taking the pixel structure of a rear-face light-receiving mold in the X-Y address type 
solid state image pickup device is lost according to this invention as explained above, the degree of 
freedom of wiring which is a pixel becomes high, and detailed-ization of a pixel can be attained 
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DESCRIPTION OF DRAWINGS 

TBrief Description of the Drawings] 

r Drawing 1] It is the outline block diagram showing an example of the CMOS image sensors concerning 1 
operation gestalt of this invention. 

dra wing 2] It is the circuit diagram showing an example of the circu.try of a unit pixel. 
drawing 3] It is the sectional view showing an example of the structure of the pixel sect.on and the 
rircumference circuit section. ... 
ZrzZl* It is cross-section structural drawing showing an example of the well structure of a s.l.con 

Rawing 5] It is flat-surface pattern,drawing showing-an active region- (field of gate oxide); a gate- (polish 
recon) electrode, and both contact section. 

rDrawing 6 ] It is flat-surface pattern drawing showing the contact section between them w.th metal 
wiring above a gate electrode with an active region. . 
Rawing 7] It is process drawing (the 1) for explaining the process which creates the CMOS .mage 
sensors of rear-face light-receiving mold pixel structure. 

rDrawing 8 ] It is process drawing (the 2) for explaining the process wh.ch creates the CMOS image 
sensors of rear-face light-receiving mold pixel structure. 

rDrawing 9 ] It is cross-section structural drawing showing the convent.onal structure of CMOS image 

fPrawinglO] It is the sectional view showing the cross-section structure of the photodiode of rear-face 
light-receiving mold frame transfer CCD series. 

[Description of Notations] c , o .. n 
11 - a pixel -- the section - 12 - vertical - a selection circu.try - 14 - level - a select.on 
circuitry - 15 - a timing generator - 21 - 37 - a photodiode - 22 - a transfer - a trans.stor - 
23 - magnification - a transistor - 24 - the address - a transistor - 25 - reset - a trans.stor^ - 
- 31 - silicon - (- Si -) - a layer - 33 - a light-shielding film ~ 35 - a color filter, 36 - m.cro 
lens, and 38 — wiring layer ^ 

[Translation done.] 
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attSAJII&ltaJII 6 TB 7 #35^ 

jtsapaiiiK«aiii6TB7«35^ v= 
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a*± mm mm 
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m=rnmzmm.znxtiZx-Y7 f u^sb^^* 

U 

c t *«f«tr sar i fB«©x-Y7 h u^mmfc 
(dm £ -eiuii-r 5 $ s nt v> *> £ t <t -t 

SfSjjSK 1 fB«£©X-Y7 F U^HHttSUft^ . 

wftmmz.mwzn-cf3.zx-Y r f uxss&if ism 

JgloiSt, 

&4«k 5 izmmtzm 3 ©igt^in^fr-r s - 1 z 

5-1 5Mmt:ft*J:5J*W*f*^t*»«t"5"** 

5 ib«©x-y 7 f i^fflHfMi**^ 



[0 0 0 1 ] 

7 F l/XliftIiWi^®P^ 1:St5t 
[0 0 0 2] 

[&*©&%] H#»«*^tt. CCD^/-yt>1t 
-5;-fe>U-Cft*S*l*X - Y7 K UXfflHfrai**^ 



[0 0 0 3] B9A>516MJ:5i:. CMOS-f/- 

5aa%igbTai^T?)H2i@if&Be2 o o t^ra-^y^ 
- mm .Kji«4ttfcii«.t&3T!i»5._s&, h*»_ .. 

l 0 0^Mt5h7>vX^^2M2 0 0« 
[0 0 0 4] B*ff 1 0 Ott, »B/img&a>JS3£JS 

oN§y->'J3>*ffii o i©*sfiijt^$n7c^=j- h 
^t-Hl0 2^Wtt%t:, ^©±7jKE*gB 
. 1 0 3*±^9^-'>a>*l 0 4*jH"Cfi7-f 
l 0 5^v-ffau>Xi 0 6*«anfc«)« 
ta-jT^s. £7>f Ji'* i o 5afi©flM*£»*;fc® 

[0005] c©iS^i o otfc^T, 7*bi?<l* 

-HI 0 2tfe7^^1 0 5£©IBKtt. F5>v^ 

^❖E*i**#fiErs©-e, h^i o o^oAUfW 

T5 7 * h ^ t- H 0 2 ^©Ait3t©lt. BP "6 MP 
^TEi©f^ltT7*h^t-Hl 0 2a» 
[0 0 0 6] 

fittM 1 0 34ILT7* F^*-F 1 0 
2KAM7t£&9&M*^3£©ft*&«Ti;L * 
oi/>Xi 0 6f:ioTl)tsn5^o-W E»K 

[0 0 0 7 ] ©E«^«fcoTtt;fa5ftfc#iEtttt»a*« 

* h^W^-FlcAD, fflfiiWB**. 

®7* b^t-M 0 2d5±ClI*Wtft:l'^ *^ 

E^^a-tt^^^^»E^©^J^iCctoT^^{£T-r 

®Hia^©iii*T-«7 , e^#4feA*fic^^T^5»nsf'] 

©BlMWSSfciMinbfc. JtAyfc'CMOSya-t^T 

>X1 0 6^7* V94*~ F 1 0 2ffl^iBST-0 

®±E©K ct o T it A,/£ C M O S -? a -fe 7> © 7 -f 7 7 U 
fcth 7<^7'J{Cfe§lplK©H'7 I 7hb 

[0008] $e>tc, #eft£©ds»ft©ye*». H9tc 
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ijno7 0t«su gij(D{4g<7)7* hy-r^-H 

HAoTl^k jgfi«:g::Lfc?K 
f'ilftbT&SliilKASt, ^l/^Jl/^r^EoT^aj 

UTb'i^t ti ?|i'.]!&!^£>£. ' ' 

. [0 0 0 9] Sfc, ifi¥. CMOS'f^-^t^l:* 
UTti. *^7ft^SlHlS&^DSP (Digital Signal 
Processor) ft if®, £n*T9J^?:7T*ofc«tta*B 

P-feXHifWO. 4jum-*0. 25yra-0. 1 8 Mm 

-0. 1 3 Mm£iL{bbT^<©T\ CMOS-T^-v 

-t >+)- g & =b ^ n 6 ©fr b t» y □ -t x t^^-e § ft ttn 

g&CO^-f "7*7 U^I P**5pJfflT#ft<ft*. 

[ooio] b^u yD-txm^ji^^^SH^^ 

^#!ffcb> ^JAtfO. 4 Mm7°P-tXT-«IH^tt3H 
T&-37i7>\ 0. 1 3 Mm7P-fc7.T?«:8!IcDgE^£ffl 

^Ti/^o £fc. E«i©J53 i b«anu v-fi7PV>X 

1 0 6^5.7* h^<f *-H 1 0 2 ©gft®ST*©SB8§ i 
7^3{&~5i£Hft3° bfc^oT, ^3fE©IE£IJl£®b 
T7*h^t-n 0 2©gft®ST"7t£«<*B^ 

0 2<D^BH*^t'€ft<ftoT*3«9, ± 

[0 0 11] Wlgj&gBfWMtaHPKtt. 

<*-^-t>ti-m, v«jp>s®^^n^bT^® 
(MM) iit^b, ->ua>i*iT7 i e«^mb7cm^* 

[0 0 12] -f©7* h^t-F©WtI<0-«^ 
BUOt'^-To ##JTte, 7* h^W^—Fli, y'J3 

>si£3 o i \zMLTmmmtfBi&znz>mitm3 o 2 
{Bij<DgffiiiPSJM^3 0 3\z&-3xrft>nx&K). 

©-7x;i/ (xh°B) 3 0 4l;J;9Tf7V7->3>13 
0 5£^bT|gftn7c«3a£ft^T^£ 0 BHtR3 0 2 

So 

[0 0 13] ±E*ji©»iBS3tSCCD>f^-^-fe> 

SitCJ:oT584bfc«^mffif^ JKttbT&Stl^ 
tKlOAT, CCD^^-^t>irTll > 

®*<ft^ct, fflg^p-fexfto-eE^^S:^ 7 * 

H ©H H t b&fr Z. t *ST*f § >^ y 7 



nT^ft^©^W;T&£. 

[0 0 14] tntWLT, CMOS^f^-yt>tC 

7-Dtxtti¥CMosyatxi:^roi 
tjiAD, i»isi:*fanf. *K««ffl:/n-fc* 

Sffll»5it*«T*5t^3CCD'f *-i?-t>-*\Zi$ 
CCD-f>-^-fe>U-tttJ4^T*D, ^niCtfoT 

ft»L&<D~®tfCMOs^r*-vHz>ii- (-ntcttg 
[0015] *^bj«, ±ci»:**tasn&t>«) 

[0 0 16] 

mtffinmzmwznTtezx-YT ku*£!h#»« 
m?\z&^T. ytnmmm^m^n^m^m^zML 
-^©-^©bwc. mwtm^z^iyxmm^utmm 

i [0 0 17] X-Y7b*^IH#»ft* : f c * , ' 5 ' T « 
bfc@B*S©&g#ft<ftS. -Tftt)^, 3t««**^1S 

[0 0 18] 

-Y7Hl/XWSti ; FtLTCMOS'f /-vt 

,o [0 0 19] 01 tt. *55l«©-W*Cff5CMO 

693 3 *CMOS</-yt>m H 

Mil, Stt (V) 31iR@l&l 2, S/H (*>7> 
&CDS (Correlated Double Sampling:^ 

m-mvy-fv >y , )@ssi 3, tk^p (h) 

4, ^^>^/x^^ (TG) 15, AG C (Aut 
omatic Gain Control) @8& 1 6, A/D*»@»l 7*3 
c fcrJxv^^T>yi 8H^*b, ^ri6*«H-©*« 

so [0 0 2 0] us 1 1 n< ftSEr^mttB***^* 
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fcfTO*liisR*^H*m#*S/H&CDSlHlKl 3(1 
«#ffiT. S/H&CDSHK13B. -?-©&*UiSft 

[OO2 1]*¥lR0*14lt S/H&CDSHSS 
1 3fc#83nT^*H*«***fcttDffiU. AGC u 
[5igl6l:it. AGC@i&16«, -t©te#S»S& 
y>f>T»«b, A/D^m@SSl 7l:*t. A/D^ 

a^0SSl2. S/H&CDStHlif&l 3, tK¥S^@S& 
14, AGC0&16, A/D«»iBl7*itfri? 

[0 0 2 2] *CMOS^^-yt>W#tO^ 

&S#(aii*ffl|Hlfe«!jSffl-W*H2K:^-r. HHfrfc 

>v7s*2 3, 7HWb7>^246itf'Jty 
h h7>yX^ 2 5©4{@© h ^ >> 5 7. ^ 5:^1**^ ^ 

[0 0 2 3] H2 ltt*©7V-K**« 

[0 0 2 4] 7n-f^>^T^f7a-y3>FDl;IJ 
««b7>^^2 3Wy-h*««Sfttl»6. -© 
' mmh7>iSX2 2 3li7Fl/Xh7>yX^24^ 

t7-77*n7«btl^. ^UT, 7h'W7sE 
*§2 8^IlT7Hl/XffWHU7h7>y^^2 
5©-7-*-Hl#*-^n, 1M7HI/Xb7>y^2 5 
«HBh7>S>**2 3tt7n-7^ >^ 

«, #H**>Sfflasnfc«ffifcS/H&CDSIlBl 

3£g2t-rs. 

[0 0 2 5] U-feyhh7>^2 5(4WVddt 



6 

>FD©*tt£«IIVdd©«&l:: , J-fe i J'H't"2>» zin 
- ««**l*#e»2 6. 2 8, 2 9^rriiM4TRd^$n 

So 

[0 0 2 6] ::t, mtta*co»r»T©EI»t^T 

-t -y hgasi 2 9 © 3 *, m^zmmmnm 2 7 © 1 

#, S6lcVdd«l6E«t. 7a-f^>^7a 

^tHl^^«aii*©fc*©JS3tl8il-ffi , 5 2^C7cE» 

[OO 2 71 03H J: «&!§«&»©»£© 

-09fcirr»ri50-e»S. H3C*^T, 7xA-£C 
MP (Chemical Mechanical Pol ishing) l:<t-3T«It 
>o SltCfcO. 1 0-2 0jLtm@g©J»£©vU3> 
(Si) W 3 1dW$n5. ^©J¥£©M 

SU^liU Pl«3tC»bT5~l 5 Aim, 
jjtTl 5-5 0 tfm."*^*w»bT3~7 um-e» 

s„ d©5/U3>H3 i©-7J©BW;:tts i 0213 

[0 0 2 8] *ftR3 3ttE*fcJl&D. 

Hn«3 3A##Jdc*ftTl»*. 8*i3 3©±l:lt 
;Vr>^->3>ItbT->U3>tftl (SiN) 3 
so 47mj5!c£tt, SP,CBBPBR3 3AOl*Cfe7>fM 
3 5fe<krjt-?-f 7nl/>'X3 6**JEWSSftT^S. 

V^?OU->X3 6*S«fctffe7>f ;i^3 5£SfiLT, 
>13 iffl«*©iB«fctt. h7>yX5'^IEi* v ' 

M$n§Eii3 8M$n, ^©Ttc«$?»^a 

[0 0 2 9] «fflCMOS</-yt>^T 

IS V) Etfi® S3tS!fflH#*jfi *«o T Hfc©K*t U 
T, *SK»lK«4CMOS'f^-i't>*Ttt. E 
|ftj|3 8 fcR*t«©ifi (8®) «*»6AW3t*lR0atr • 
Z\tfr*>> »!HSJta!©H*«lj6taoTV»*. -©s 

3 6*»67*h^*-H3 7ST©mC«»3t)i3 3 

S3 3 ©7* h^^-H 3 7^e>©if52#S i02l 
3 2©BSSJS(0!l*-tf. «0. 5(im)tfil^^^ 
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So 

[0 0 3 0) i4n isvnymzwy^ivm&v-' 
mz*tmm®m®x*$><o. 0*, &3£m*M»wt 

[0 0 3 1 ] ##JT«, N-gJ*^S4 1 £ffl^TI^S. 
v 0 a > 1 "3 i" ©J? "3eSE"l>&"* -"BHS* 
lTtt5~15/tm#aSb<, #0JT'«1 Oumtl 

142 t^oTUi. 
[0 0 3 2] 7*h^t-F3 7»PfxM»*U 

S, ^©N-§U®« 4 1«f«Wt* 

*-©±K. {f^«^(*^J^«> 

^ h ^^_iit^fcjj)©p+i4 5«snt^ 

[0 0 3 3] fe*, 7*h^*-F3 7tt, 04**6 
ffi«J:0'bj£<itt*J:5H»*SnT^*. unlet 

hy-f*-H3 7T7 l e«^$n75^N + ®«44iI# 
ttSn&«*«ffitt« ilb7>y7^4 6 (0 2©fe 
iih^>v7s^2 2) Kl«J:oTN + S!<g«©FD (7D 
-T^^7a-ya» 4 7i:eiSn5. 7* 

h^-f*- F3 7ffliJtFD4 7 tttP-14 8C±^T 

[0 0 3 4] iirt©feih7>^X^4 6^©h7 
>v7>* (020i§ih7>y7^2 3, 7FU7h7 
>vX^2 443J:rJU-t-7bb^>i ; ^^ 25) l *« * 

^p<7xji/4 2ca«io»i«anTv»5. ^® 

@K1S*H^^Ttt, g®©P+H 4 2Kai»bfc^« 
SCP^i^4 9*t#*3n, -»P^i^4 9©fi«JI 

5 o®««fccMosiaift*«»i«snfc**t<toT^ 

So 

[0 0 3 5] l|fflH77bW^«|5fe 

0, 10(D7*hm-H (PD) 2U4^(Dh7 
>vX* 2 2~ 2 5J&*#ft"t*. 

[0036] 06ii y-hmmxD^±o^mmm 



|f82 7^h-H>8ibt. fg3BBtt8i:frrS]©E 

[0 0 3 7] 0 6©fid^A^->7!)^ni]bA^=t=fcolI> 
161^2 7^ te£EH2 6, 7F1/*E$2 8£ 
itJCiJ-fey hiH^2 9«7* f<s«±ce» 
SnT^5. ;Ln&©E»«. «*©H**i6Ttt, E 

fcjgTtt, 0 3fr6BJ3 6fr&£?^ EHHtSWfflJ 

[0 0 3 8] ±ai/fcJ:5i:. CMOS-f^-yt>t 
7*h^>f*- H3 7**Mffl^e.U«3ttfeS3tr** 

fcsfc*. iii*©@a^©ess^s<^ , 9> iB*»^ 

[0 0 3 9] £fc, 7* h^*-H3 7*OT©P + 

«4 5fcsii« ; r*«ST»j«anT^sfc». 

Bfcfc£gfi^Ill'^®©fcffl©'frE , bte<&*. $ 
3 8*t#fiUt^tt, «J£I13 3. fi7^M3 5 

*s«ktf v>r 2 d u >X 3 6 fcgftffiK:** bTte^&ttfc 
[0040] ±i5^eg©SffiS^ia*^® c 

7 43 cfctf 0 8 ©lf£0£ffi ^TiJiWrS. 
[0 0 4 1] N-SIfi5 1(DlW:ifM- 

y-bfiM (*Uy'J3>tI) S^rsttfelc, 

JU4 3, H»»0*^P+Ji4 2. JU32 

InIi^^©a^Pr7x;i/4 9*3«fctfNtfx;!/5 0£^fi£ 

Mos-r ^-v-fe>-y-<ti5i-©'X@T^Ts (ig 

1) . ^©t#, KiBffl©ffi«^to-&^-f 
IdSS 5 l£lC+/imigbU>fbT^<. 
[0 0 4 2] StS5 l©^ffi{C^lH@~^3H 

g©£f!E*i (1A1, 2A1, 3A1)./V>MP 
AD) 5 2£«ktfBHK5 3*fm-r*(Ig2). 
so t#, ifilTM^>^LTi5^feS®ffl^S-&^' 7 



#§1)2003-31785 (P2 0 0 3- 3 1 78 5 A) 



-i/m£MZ.\if>!fXT> (W) Ztc\t7)l$-0 
A (Al) fcSfc&A/Ctt«£to-&"7--* 5 4fcf£*. 

(MAtf. ->U3>. 5 5A£iffi 

LjAty (II 3) o ^cDt#> nv F5 2<D±\ZUz?7> 

[0 0 4 3] *K. ;^H52±*Ol/^b566» 

StEMS^ (IS 4) . *^T. /V;H5 2±tWP 
Lfcn>^tSI-SSJKf»5 5 A©*®K*»#5 7 io 
*«Uiitt (IS 5) o F 5 2 ©±7JBB# 

B£< (18 6) . :©aofcfWfl { 5 2' £fc 

[0 0 4 4] SBJnl^^^ F 5 2 ' (D&mt 

5 lOfS^l OuraifiCaiSTCMPlCioTSf 
ITT 3 (IS 7) . ttwr. CVD (Chemical Vapor De 
position) K=toTS 1021^1 0 nmgSOlUT 20 

h£i5#, ■*»±lBfCS i0 2#ffiJ&<jE?LTS£Sfc*- 

(IS 8) = IiSTl^f. 
K, Iffil:CVDCioTSiO2l5 8?:5 0 0 nm 
gj£©il«T«U ^T?Al**^«WT3l3tBt-5 

. XvSlN«6CVDCJ:5T»)«t4. 

[0 0 4 5] ffi*©CMOS'f^-^t>i)-©» 

6 2 4fP(«t5 (IS 9) . Xt»;/^4.m 

Ifflf5^tl:J:^Tff5. tt^T, /~WF5 2' ±© 

52' ^nais-es (is 10) . j£js»wrtji; 
t. V'f i7Di/>X6 2 ©ffin^to-a-^. f'y^ow 

[0046] a±»wufc*a*s»w«kntf, sas^ 

T. /1y F 5 2 ' 3&sfi3tiBtS»«^aifc«liefr* - * 
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[0 0 4 7] 

«.^^JM>*:»,-.ii*xoiB*.© § < fc D ; .PL .... 

[gin xnvHD-nkmmztozcuos* 
[@2] mia^©iHigs^©-^**-riHissEi^s> 

[0 3] H#tf**tfRH®fc«®**® - * , * 7Kr,W 
Biffed. 

[0 4] ->ij3>l©«>x;i/*ig«)-W**TBriii«je 

[05] fgft®^ (y-M«®s® - v-v c# 
0 [0 6] y-niiDfe±ffl^ifi8t. -*n&©M 
[0 7] gjESftS!ia*«iS©CMOS>r;*-S^>"tf- 

%^-r*^p-t^*»wtsfc«>«)iSH (-tan 

[08] as§7ti!ipj*P3a©cMos-r^-v-k>-y- 
£«Mrrayn^x£i&wr3fc»©i6Ei (-t®2) 

[0 9] CMOS^^-yt>tOf*iI5/5l"Srl 
[010] SffiS7tiJ-7l^-AKjiCCD-f *~5?-fe> 
[?3*t©IB93] 

n-a*«. i2-it*R@B> 1 4-*¥iR@ 

B, 15-HS>^x*^, 2 1, 3 7-7* 
F\ 2 2-gi*F7>^*^ 2 3-iiteF 
5>-^^, 2'4-T FU7. F5>^X^ 2 5-'Jt 
,hb7>m 3 1-->U3>(Si)I, 3 3- 
3i7tH> 3 5-fi7<{H. 3 6-V-f i?OU>X, 3 
8-EH1 
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#3S5iiliR«»rPffi±^eKWFl«ri34Si6 



F^-A(##) 4M118 AA01 AA05 M10 AB01 BAH 
CA04 DD04 DD 10 DDI 2 EA20 
FA06 FA33 FA42 GA02 GB11 
GC07 GC17 GD04 GD07 GD20 
5C024 GY31 HX01 

5F049 MA02-MB03 NA20 NB05 QA03 
QA15 SS03 SZ06 SZ13 SZ20 
UA01 UA13 UA16 



